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2.2. Stueo is (J driving force
In the early days of stereo experimentation, J.K. Hilliard concluded that even nar­

row band stereo had far more entertainment value than monaural hiih fidelity.2
Since then, the evolution of multi04:hannel sound has been relentless. 'Virtually all
entertainment products and services include the stereophonic Ceature. FM, TV, Hi­
Fi's, analog tapes, compact diSCI, DAT tapes, movies, etc., all provide stereo. Enter­
tainment products and services of the future, such as EDTV and HDTV, not only
intend to use stereo, but intend it to be of the highest quality. There is no doubt
that this has become a stereo world. To compete for listener's attention without
stereo is to accept an unnecessary handicap.

2.3. What /rinds ofAM radio impl'OVCment con be ejecud (rom BUTeo'
Fi~re .. and FilJure 6 depict the performance of today that can be expected due

to AM Stereo receiver design. The. data are abstracted from receivers submitted
to Japan's MPI' AM Stereo Committee. AA can be seen, the auto receiver, which
compensates for NRSC pre-emphasis, has an effective 6 dB stereo bandwidth of 7.6·
kHz. This effective bandWidth is achieved even though the receiver is specifICally
desisrned for the closer, foreign 9 kHz frequency assignments. Sepanation averages
30 em. Figure 5. a Hi·Fi type AM Stereo receiver, illustrates an NRSC compensated
AM Stereo bandwidth ofover 10 kHz and eeparatioos greater than 40 dBl

Make no mistake about it, the stereo feature has been the driving force behind
these kinds of performance figures.
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'.4. WAy.urea for AM ""Prow"..""
It II anticl~~ that AX 1Wloa lDAy alto~~ IIplftean~.. to tIM :'r.t

tton or the NR8C ItaDdard ....m~ and NH8C IU..... """'I'IIIUOI .
muma. The... II no doubt that thNI kiDcII of actloDi wlUlie1p. ~ the II1t.1un,~
.ctioDi that reduce interl.NDce will alto improve the ~1'DIlwd .aUty of the AM
.rYlee. However, remaiDiq det.lrrmta to wtaar ncelveI' b..clwIcltbl .... the ...
of bl'Oa4klut Itatlon audio ~ltna tAchaique. and tru_tter cllltortioD. MaD)'
broadcut ItatloDi are aclfuitecl to m JouUei. wht1e malDtatnlq pMleounci In a
typical narrower bandwic:lth AM monaural NOlivel'. 'n1fI maUl iDicI .DIe In view
cirtbe natuN of their DWk.t and th. preponderanoe or narrow iaad .Daurat n·
cewen. However, traDllDlllion. that may IOUnd aaocl in a~ narrow band
mono receiwr can IOUnd IOlMwhat diltorted to th.lflten.er oC a wiele band or hJIh
fidelity receiver.

'I'he .ituatlon typlca1J,y chauea for the .tereo broadcaet. TIM ~ce of the
.tereo Df10t tone 11 a~ orobaTsWty indicator that many quality oontrol .tep' wen
taken fn the proce. of .tafton CODvenlon to Itereo.

The AM Stereo receiver typically addt an intelfated cfrcuft to noonfJe th. DUot
ton.e, vallate the .Ip", aDa UoOde the .tereo. An IC ill MOIM""McaUM tI»..
are a complicated. Nt of functiou that would be very hfIh in COlt without lUeh a
d.ed.icated IC. One truly ~t bneBt about IC. II that ODCI OM f. committed. to
a certain let or fbnetfoDi. a little extra .Uicon to perform .ven mDN fbnetfoD. COIta
~ry Utt1e at the DW'Iin. ThII ia whY AM reoeiv.... can look forward to 10 many
additional feature... a reault of ad.dlna the .tereo IC. FurthenDDN, a. additional
oomPl&Jtlon dewlopl and eubMqUent "aeration. of IC cleI~. an implemented,
the ftmetion deDiity (feature. and perf'ormance) may be expected to incre.. and the
COlt per function to d.ec:re....

a. DBTERRINTS TO AM IMPROVEMINT8 OFRUD BY ITUIO

3.0 GeMTal
".. have been m~l deterrenta to the I!'Owth oC AM Stereo. Firat, the AM

broadcuten were eteaCWI Joaina ~und tD FM. Reduced revenue. w.re not condu·
c1ve to inveetig in a coDl'u.iD, multi..yetem &rena of AM Stereo. SimUvly, many
receiver manufacturers' profita were le.. than .auetactor)'. H.nCl, theN wa. not a
peat deal of incentive to add COlt to addre. a multi••~m aNna. In addition, COD.
cern for pouibl. anti·trolt violatwDI prevented..lJ'OUpi ofbroad.cutera, 1J'OU.J'I0f ....
ceiver manufacturers, trade UIOciatfon., and ti"roadcut equipment lIWluracturwn
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from jointly tUpporting one system or another. Table 3 i. a list of lOme of these de­
terrents.

TABLE 3.-MAllKETPLACE DETERRENTS TO STEREO AM CAUSED SLOW GROwm

• Justice Department conceru
Receiver industry and broadcast indu.try trade auociatioDl reluctant to

adoJt an industry standard.
Group. of receiver manufacturen reluctant to jointly support one .ylltem.
Group. of broadcuten reluctant to jointly IUPJ)C)rt one system.

• Fieee proponent venul proponent competition-=-confUsed broadcasters and re-
ceiver manufacturers.

• Multi-syatem radio falHll observed u a panacea by lOme.
• C-QUAM, a the leader, fteqUently beceme a target for complaints.
• Broadc:ut .tation reluctance to convert without many receivers and types.
• Foreign receiver manufacturers reluctance to participate with non-auto receiv­

ers.
• BeeauM the initial choice of a .tandud was challenged, the FCC became reluc­

tant to continue the .tandard. procell.
• Litigation fean.

'I11e real wonder of AM Stereo is that it has prolftlsed a well a it baa in the
face of th... ob1tac1el. Great credit is" due to those broadcuten, receiver manufac­
turen, and other equipment manutaeturen who stepped into this forest of impedi­
ments and brought AM Stereo to its pre.nt stage of development.

3.1 BroatJca..ter ute,.,..""
Motorola ha been IUrvey{ng U.s. broacfcuters for eeveral yean. About 35 to .co

percent of the respondents to tl1e related queltiou rank lack of a ItaDdard and lack
of receiVeR a mIJor reuon. for DOt convertiDI to stereo. The. que.tion relpoDMI
are lumped. b8caUM it i. Motorola'. conviction that the lack of non-auto recievers
i.. to a ..... part, due to the lack of a ltandanL

AM Stereo ha penetrated the new car auto radio market to a 1& ~nt to 20
percent level This penetration by the DeW Hrvice i. 1~J,y a reeult of domeltic car
radio manufacturers setting the pace. Foreign auto radio IUppUers have had to meet
the U.8. competition.

Now couider the non-auto radio markets, whieh account for volumet that are
more thaD two time. pater than auto radiOi. The AM Stereo penetration of theM
radio., tum a the perIOnal portable~.~b_, boom boxe.. tablelbec:lroomltitehen
type., component Diodular system-. Hi-Pi, etc., i. almolt negJiaible. But the wilD
and manufaeture of the vat m~rity or the.. DOn-auto radIo. an from forefp
countrl... TheM IUppliers may be reluctant to inVeit in a foreign market that ha
no otJIcJ.al~Ilt .tandard.

The Motorola broac1ulter IUrveyi alto .how aDOth.r factor for DOn-convel'llon is
colt. But Motorola believes that .wn tbi. factor t. colored to a certain extent by
lack of • ltandard. The lack of a ltanclard mak•• the Inveltment an -elective" .­
pencUtuN when 0~_11 percent of the brodcastel'l have converted. But, if nearl1
80 percent of the brOadcasters w.... conwrtec1, u III Au.traIi., the need to convert
to remain competitive would become an accepted -mult do- expenditure. See Fipre
8 for the impact of a ltereo ltandard on AUltraUa commercial tiroacf.cutiq.
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IMPAcr OF STEREO STANDARD ON AUSTRALIA
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3.2. &ceiuer m4nufacturers
In Section 1, the status of the progress of the AM Stereo receiver feature wu re­

viewed. About 15 percent to 20 percent of the new automobilea sold in the U.s. have
AM Stereo. Section 2 illustrates why AM Stereo relUlts in a host of AM receiver
improvements. Still, there has been almost no penetration of AM Stereo into the
non-auto radio markets. It was also noted that the vast m9»rity of the design and
manufacture of these non-auto produc:tl are controlled by foreign interests. In con­
trast, the auto radio competition is eet by U.s. domestic manufacturerai.other par­
ticipants must include the stereo feature to compete. A. long as the leaaing foreign
manufacturera do not produce significant numbers of non-auto AM Stereo rediae,
the other hundreds of manufacturera do not need to ofTer AM Stereo in order to
co!l1pete.

When queried. there are "reasons" offered by these manufacturers for non-partici-
pation. Among these reasons are:

• There is no market demand.
• Designs will be offered after a market is established.
• At least 1000 broadcast stations are needed to create a receiver market • • •

preferably more.
Other comments include the inability to advertise nationally due to limited mar­

ket andlor difficult advertising constraints.3

Note that the growth rate of TV Stereo, where at least an industry standard ex­
ists, has resultecf in a penetration of about 40 percent. In addition, tiaeed again on
our broadcast survey results, the NRSC pre-emphasis industl1' standard has already
been inco~rated by the meJority of the AM liroadcasters. Clearly, these examples
show that the impact of a standard, government or industry, is manifest.

Finally, it is worth notinJ. that the domestic auto radio manufacturers moved for­
ward with AM Stereo in SpIte of all the above cited reasons not to. Many U.s. broad­
casters have done likewise. This kind of leadership has always been necea~ to
establish any_new feature or service. But these leaders need help to full>, develop
AM Stereo. Many more broadcasters and receiver manufacturers must jom in. For
anyone to say there is no market is a most curious comment. First, there is a ve~
substantial auto radio AM Stereo market. Second, there is never any market until
the investments and hard work of the imaginative leaders begin to bear fruit.

aManufacturera consider it negative if an advertisement must say or reacl •• • • ThiB radio
only receives the C·QUAM Btereo BYStem. • • • There are Beversl other FCC approved B)'ItelDB.
• • ... or words to that efTect.

4There i8 a facetious
take a.af the FM radio
Bcenario 18 readily rece
handic:ape or AM radio.
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4. CONCWSlONS AND RECOMMENDATIONS

4.0 Other AM improw1JUlnU
These comments have focuaed on AM Stereo becauee of conviction that the stereo

feature is ablOlutely neceuary to even have a chance to comp!te in todays markets.
In additioPt, the stereo feature results in many broadcast and receiver performance
direct and_ by-product imProvements. This is not to imply that Motorola only sup­
ports AM Stereo to the exclusion of other AM imJ)rovements. Motorola supports, hU
participated in, and has contributed to industry efforts to improve AM radio through.
receiver design, standardized pre-emphasis. and standardizeQ emissions masking to
reduce interference. .

4.1 lAgislation coMiderotioM
Motorola is .Je~raIly not supportive of con~aaional legislation to mandate

broadcast standards. Such thigs are best left to FCC determination. In the abeeDCe
of a government standard, AM radio need the help of an industry standard, but this
~ssibility haa been stymied due to legal concerns of the relevant Trade Aaaocia-
tioDl. .

In addition, the chicken and ~88' of "more receivers<->more broadcast stations­
haa been ~~ated and stymied by a lack of stereo DOn-auto radios. The lupply
of almost an of theee radios is controlled hI_fore~ interests. It is almost certaiD
that these interests have been negatively aft'ected by the lack of a U.S. standard.

Given this unique set of c:in:umstalM:e~it ap~rs that it may be appropriate to
search for a path whereby the existing U.s. de facto standard may exPediently be
recognized.

4~ An AM stereo Bt4ndard
In 1982" the FCC took a bold and ~ative step in declaring that the market­

place is the correct forum to establi8b an AM Stereo broadcast standard. In ODe
seDle, that decision waa a tremendous SUCCI.: the marketplace spoke. AM Stereo
haa continuoul1y evolved to esaentially one dominant system.

However, the marketplace domiDauce of a sinrle If8tem has been insufficient to
gain reasonable foreign receiver manufacturer partiCIpation to date. This. in turn,
haa negatively atrectea broadcaster willingness to invest in stereo. And the resulting
circle of llow JI'Owth continues.

Given the CllCUmstanceS aurroundiI!J the present status of AM radio. the market-
place haa accomplished and is 8CCOmplfs~all it can do:

• The vaat maJority ofAM Stereo broadcasters are on C-QUAM.
• The vaat~tyofAM Stereo radios are C-QUAM.
Butthe growth rate is too slow to~ly have an impact on AM radio neede.
FCC KkDowledgment that the marketplace haa converged to a single s~m

might accelerate stereo growth for AM r8Qi0.4 The other approved systems of ten
I~ars • have withdrawn or have decisively lost in the mmetpJace competition.
Should a path be found that leade to the adoption of C-QUAM as the standard, Mo­
torola would take reasonable steps to IOften the economic impact on those very few
broadcasters who now empl~ another system and who would have to change.

Motorola is of the conVIctIOn that it would be very_ beneficial to AM Radio if the
U.S. de facto standard could somehow become the official national broadcast stand­
ard in a decisive, e.dient manner. On the other hand. if there is no clear cut and
expedient methodology whereby this objective can be achieved, the no action should
be taken. At this late date, any lon, mwn out process or initiation of a normal
rolemaking proceeding, would only merease uncertainty and further confuee the
broadcaaters, the radiO manufacturers, ad other countries.

4.3. The future 0(AM IIW"to
C-QUAM h.. become the national broadcast standard in Canada. Mexico, Aus­

tralia, Bradt} and South Africa. Molt recently, Japan has adopted C-QUAM u its
standard. It 11 awkward that this system of choice is not a standard in the country
of its birth and development.

No one can predict whether AM Stereo will live or die as a direct result of any
present pvemment inaction or action. The past growth haa noticeably slowed in re­
cent monthe. The alarming points of concern that can be made are:

• Broadcaster conversion rates are too slow to meet the needs of foreign receiver
manufacturers.

·There ia a facetioua alternative which would aIM inc:reue AM ndio competitiven... Simply
take awar the FM ndio atereo feature and alBO aigniftcantly limit ita bandwidth. Thi. 6ctitiou
acenario 1& reacbly recognized .. a ridic:uloua atep backwaMa, yet it doel deecribe the market
handicapa ofAM radio.
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• Foreign receiver lIIaIlufacturel'l.have DOt moved toward AM Stereo in non-auto
producta. Lack or thae receivera fmJ!.edee the broadcalter convenion rate.

On the world 8Cene, Japan ha taken a leadenhip poaition and choeen C-QUAM
.. ita national broadcut 1taDdard. It II reuonable to~ that other AlP nationa
will Jl'&dually follow Japan's lead. 1be Asia Paclflc J'eIlon is the molt ~ficant
IOUJ'C8 of DOn..uto ncefvera to the U.8. market. Once the Ama Pacific niarket is
supplied with AM Stereo radio.. there ta every reatOn to hope that the manufactur­
el'l Will allO .uPl!ly the U.8. market by taddUVn additional manufacturing. Hence,
thanb to Japan. decilion. it may be that the .8. will eventualll receive the quan­
tities of .tereo radio. aecessary to bow.er the AM Radio Service. On the other liand,
if the Asia Padlic contlnuel ita DOD-US. participation, and the above circle of .low­
ing ~wth conditions continue.. the stereo feature for AM radio will have a very
doUlitful future.

'!he ~ppendix i. attached to the8e commenta and ita data are offered for the
record. Kotorola i. moat appreciative to have this opportunity to share our AM
Stereo experience and obeervations.

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991
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2

67

2<M

349

598
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APPINDIX

NOTABLE EVENTS

• 1st U.S. Installed C-QUAM STATION.

• 1It Foreign (Canada) Installed c-aUAM
stations.

• Deloo and Pioneer C-QUAM auto receivers
Introduced.

• 1st Australian c-aUAM.

• AUSTRAUA ADOPTS c.oUAM.

Chrysler, Ford, Nlssan, Toyota offer
C-QUAM.

• BRAZIL ADOPTS c-aUAM.

Chryst.r make. c-aUAM standarclln an
vehk:le. that have FM stereo radios.

• AMC I Jeep, Volklwagen, Mercedes. and
Mazda add c-OUAM.

• Mor. than 20 C-QUAM aftermar1<et
receivers at Summer CES.

• CANADA ADOPTS c-aUAM STAHDAIID.

• NTlA recommends C·aUAM pilot tont
protection to FCC.

• FCC COMMISSIONERS DECLARE
THAT C.QUAM IS DEFACTO AM
STEREO STANDARD.

• 1st C·aUAM portable receivers avallablt.

• MEXICO ADOPTS c-aUAM STANDARD.

• JAPAN ADOPTS C-OUAM STANDARD.
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A BROADCAST STANDARD IS A "SYSTEM" OF INGREDIENTS

BROADCAST RADIOS CONSUMERSSERVICE
~ f-+-KNOWHOW

PERFORMANCEICOST
HI,MED,LOW

KNOWHOW ALL KINOS
HIAEXCfTERS
AUTOMONITORS
~CK USTENERSAUDIO PROCESSORS
BOOt.4MIXERS
PORTABlESSOFTWARE
FAMILY OF lC'sETC.

j~ ~.

tr THE LINKS OF THE "CHAIN" REQUIRE ALL OF THE NECESSARY
TOOlS TO NPLEMENT THE SYSTEM.

• STANDARD
• BROADCAST EQUIPMENT
• RADIOS

tr AM STEREO'S WEAKEST LINK HAS BEEN THE NEED FOB
MORE BAJ)!OS.

BROADCAST INDUSTRY-U.S.

• AM market share about 'AI AM.
• Only about JAt AM broadcasters profitable.
• Receaionuy for many mamets.
• Estimate that 30 percent of those who can afford C-QUAM have it.
• Cost of conversion i8 a DU\ior ClICtor for manr.
• Pending new FCC rules had depressing effect due to il\iection of uncertainty

in 1990. 1991. New FCC rules will help. but not quickly.
• Prospect of DAB also having negative effects on conversions.
• Lack of more radios is most often cited as reason for non-conversion.

RECEIVER INDUSTRY-U.S.

• Virtually all non-auto sets imported from AlP.
• Low pl'Ofite-many participants.
• AM stereo not needed~xceptdefensively. Ergo if leaders do not participate,

no one has to.
• Cost reduction pressures.
• The AlP region has chosen to not participate in the U.s. market with non-auto

radio AM stereo products.

STANDARDS STATUS SUMMARY

U.s.-De facto standard. >650 stations on air.

Japan-C-QUAM 11
IUition l--C-QUAA

France; and Spain. 2.
Rqion 2-C-QUAA

other South Americar
R,.wn 3-C-QUAlt

elude. Thailand. 12, 'l

C-QUAM is the ack
FCC AM radio rule

tion of interference It
er quality ltationa; ell
pre-emphalis standar

• JOKR, JOQR, 8J
have~eguipment insta

• MPI' licensing: 1
• Station -prooCs":
• On air: 9:00 AM,
• Several additionl

&uth A,mco-8tan,
United Kingdom-1
France-Test pl'OCef
Spain-Two station

Conada-Standard,
Me.dco--Standard, .
&uth Americo-Br

bi.. 1; and Argentina,

Australia-Standar
PRe, 2; and Philippin



INGREDIENTS

CONSUMERS

USTENERS

:;ESSARV

law it.

:tion of uncertainty

lvenion.

do not participate,

uket with non-auto

g

109

Japan-C-QUAM standard, 6.
Region l-C-QUAM standard in South Africa, 4; teet proceedings in U.K. and

France; and Spain, 2.
Region 2-C-QUAM standard in Canada, 80, in Mexico, 3, and Brazil, 19; five

other South American countries, 11.
Region 3-C-QUAM standard in Australia, 80; othen broadcasting C·QUAM in·

elude, Thailand, 12, Taiwan, 6, Hong Kong, 3, PRC, 2, and the Philippines.

U.S.A.

C·QUAM is the acknowledged de facto standard, >650 stations.
FCC AM radio rulemaking releued-AM stereo made a preference item-Reduc­

tion of interference standarefs and incentives; revitalization through fewer, but high­
er quality stations; expanded band: higher quality service rules; and NRSC receiver
pre-emphasis standards al80 endoned by FCC.

JAPAN

• JOKR, JOQR, and JOLF in Tokyo, Manichi Broadcasting and ABC in Osaka
have equipment installed.

• MPI' licensing: V92.
• Station '"proofs-: 2192.
• On air: 9:00 AM, 311S1921
• Several additional stations expected to join in 2nd quarter.

REGION 1

South Africo-Standard, 4.
United Kingdom-Test proceeding in process.
France-Test proceeding in process.
Spain-Two stations.

REGION 2

Canada-Standard, >80.
Muico-Standard, 3.
South America-Brazil, standard, 19; Venezuela, 7; Chile, I; Ecuador, 1; Colom·

bia, I; and Argentina, 1.

REGION 3

Australia-Standard, >80; Thailand, 12; Taiwan, 6; Hong Kong, 3 (l pending);
PRC, 2; and Philippines, 1 (on air, sovemment standard in progress).
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TOTAL C-QUAM GROADCAST EQUIPMENT S:\I.ES PER YF.AR
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AM STEREO RECEIVER MANUFACTURER PROGRESSION
r-.--C--OU-A-M---'

• MULTISYSTEM

YEAR
NOTE 1: While total receivers are increasing about 2 to 4 million sets per year, the number of

manufacturing participants is decreasing.
NOTE 2: There are og multisystem AM stereo receivers being manufactured today.
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